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Bef ore HAI RSTON, BARRETT, and BARRY, Admi nistrative Patent
Judges.

BARRETT, Adninistrative Patent Judge.

DECI SI ON ON APPEAL

This is a decision on appeal under 35 U.S.C. § 134 from
the final rejection of clainms 21-31 and 35. Cainms 36 and 37
have been wi thdrawn from consideration as directed to a
non-el ected inventi on.

W reverse.

BACKGROUND

The di sclosed invention is directed to a sem conduct or
device including a bipolar transistor operating based on the
reverse base current (RBC) effect discovered by Appellants to
exi st in the bipolar transistor.

Claim 21 is reproduced bel ow. 2

21. A sem conductor device conpri sing:

a bipolar transistor having a base, an emtter, a
collector, a base-emtter junction and a coll ector-base
junction, said bipolar transistor having a first

operating region such that with a positive base-emtter
voltage Vg in a first range and a predeterm ned positive

2 |n claim?2l, as anended in Paper No. 36, "Vg" has been
m scopi ed fromthe anendnment of Paper No. 21 as "VBE" in two
pl aces. This should be corrected because the clainms will be
printed fromthis anmendnent.
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collector-emtter voltage V. a positive base current I,
i s produced, a second operating region such that with a
positive base-emtter voltage Vg  in a second range
greater than the first range and said positive
collector-emtter voltage V. a negative base current I,
is produced, said positive base-emtter voltage Vg, being
determ ned so that said negative base current I, is
produced by inpact ionization in said second operating
region without actual breakdown, and a third operation
region such that wwth a positive base-emtter voltage Vg
in athird range greater than the second range and said
positive collective-emtter [sic, collector-emtter]

vol tage V., a positive base current |, is produced; and

means for biasing the bipolar transistor to operate
with the positive collector-emtter voltage V4 and at a
boundary point between the second and third operation
regions, including neans for varying a voltage applied to
t he base of said bipolar transistor so that when Vg
exceeds a predeterm ned threshold and the vol tage applied
to the base of the bipolar transistor is renpved by said
means for biasing, the transistor is self-latched at the
boundary between the second and third operating regions
to output fromthe base of the bipolar transistor an
out put voltage at a first level, and so that when the
vol tage applied to the base of said bipolar transistor is
such that Vg is less than said threshold and said applied
vol tage is then renmoved by said nmeans for biasing, the
bi pol ar transistor operates in said first operating
region and outputs fromthe base an output voltage at a
second level different than said first |evel.

The Examiner relies on the followng prior art:

Smith 3,538, 349 Novenber 3,
1970

Mar 3,727,076 April 10,
1973

Ando 4,134,032 January
9, 1979
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Tsukada?® 52- 006036 January 18,
1977
(Japanese Published Unexam ned Patent Application
(Kokai ))

Swi tching Transi stor Handbook (1st ed., Mtorola, Inc.
1963), pp. 29-67, 285-304 (hereinafter "Handbook")

Clainms 21 and 35 stand rejected under 35 U.S.C. § 102(h)
as being anticipated by the Handbook.

Clainms 21, 22, and 35 stand rejected under 35 U. S. C
8 102(b) as being anticipated by Tsukada.

Clainms 21-24 and 35 stand rejected under 35 U.S. C
8 102(b) as being anticipated by Smth.

Clainms 21-23, 25-28, 30, 31, and 35 stand rejected under
35 U.S.C. §8 102(b) as being anticipated by Ando.

Clainms 21, 29, and 35 stand rejected under 35 U. S. C
8 102(b) as being anticipated by Mar.

W refer to the Final Rejection (Paper No. 32) and the
Exam ner's Answer (Paper No. 43) (pages referred to as "EA ")
for a statenment of the Exam ner's position and to the Appeal
Brief (Paper No. 42) (pages referred to as "Br__") for a

statenent of Appellants' argunents thereagainst. The Reply

3 Qur understanding of this reference is based upon a
transl ation prepared by the Patent and Trademark O fice, a
copy of which acconpani es this deci sion.

- 4 -
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Brief (Paper No. 46) has been denied entry as untinely (Paper
No. 48), and is not considered.
OPI NI ON

hjection to specification

Wiile the objection to the specification is not within
our jurisdiction, we advise the Exam ner to consider
wi thdrawi ng the rejection. The conplete specification wll
provide nore information to the public sooner than one that

has been redact ed.

Anti ci pation

"Anticipation is established only when a single prior art
reference discloses, expressly or under principles of
i nherency, each and every el enent of a clainmed invention."

RCA Corp. v. Applied Digital Data Systens, Inc., 730 F.2d

1440, 1444, 221 USPQ 385, 388 (Fed. Cir. 1984).

Handbook

The underlying question seens to be whether the reverse
base current (RBC) effect described and clainmed by Appellants
is the sane physical nmechanismas latch-up in the aval anche

br eakdown regi on shown in the Handbook, just described in a
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different way. The Exam ner takes the position that operation
of a bipolar transistor in the aval anche region as shown in
t he Handbook (pages 42 and 63-64) inherently neets the terns
of the clainms because there are two stable states, one of
which is a stable point in the aval anche region called
| atch-up (page 64), and which is caused by inpact ionization
(page 65).

There is sone evidence of record that RBC and cl assi cal

bi pol ar snapback having a |l atch-up condition represent the

sane physical nechanism See Hayden et al., A Conparison of

Base Current Reversal and Bi pol ar Snapback in Advanced n-p-n

Bi pol ar Transi stors, | EEE El ectron Device Letters, Vol. 12,

No. 8, August 1991, pp. 407-409 (Paper 11 in Exhibit 2 filed
with the Prelimnary Amendnent to predecessor Application

08/ 035, 205, Paper No. 6); Ishimaru et al., A Reverse Base

Current under Hi gh Level Injection, IEDM 1991, pp. 91-865 to

91-868, at 91-865 (right col. description of Figure 2. "A
snapback phenonenon was observed, which is caused by the

exi stence of the reverse base current.") (Paper 13 in

Exhibit 2 filed with the Prelimnary Arendnent to predecessor

Appl i cation 08/ 035, 205, Paper No. 6).
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It is inpossible for us to make a direct conparison
bet ween t he mechani sms because the RBC is described in terns
of base-emtter voltage Vg and collector-emtter voltage V,  as
i ndependent variables (figure 4), whereas the aval anche node
is described in ternms of a fam |y of curves of
collector-emtter voltage V,  versus collector current |, for
base currents I; with no nention of Vg, (Handbook,
figure 3-15). It does appear that there is a difference in
operation, as disclosed, because in the RBC device, stable
states both have I; = 0 (the voltage to the base is renoved),
whereas in the aval anche node, one state is for I, = 0 and one
state is I <0 (i.e., lgi or IgReverse)). Al so, the aval anche
node description in the Handbook does not describe a region of
reverse base current (negative resistivity) between two
regions of positive base current. Further, the stable states
in figure 9-5b of the Handbook occur for a constant current of
about 1 mA, whereas Appellants' device has different base
current values as a function of Vg. Still further, we agree
wi th Appellants' argument that claim?21l requires a constant
collector-emtter voltage V4 (Brl6) and the latching action in

t he Handbook does not take place at a constant Vi, W
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approach the rejection as a burden of proof issue. It is the

Exam ner's duty to make a prim facie case that what is

clainmed is inherent in the Handbook (and the other

references). See In re King, 801 F.2d 1324, 1327, 231

USPQ 136, 138 (Fed. Cir. 1986).

It is the Exam ner's position that all bipolar
transistors are inherently capable of having the three
operation regions recited in claim2l1. Appellants apparently
agree because no special bipolar transistor structure is
required for operation; it is apparently only required that Vg
i s high enough (conpare figure 4, for Vo = 6.25 V, to
figure 6, for Vo =1 V). However, claim?2l1 calls for nore
than just a bipolar transistor having inherent operational
characteristics. Assumng that all bipolar transistors are
i nherently capabl e of having the three operation regions
recited in claim?2l, the question is whether the Exam ner has
established that the circuit disclosed in the Handbook
i nherently has "neans for biasing," "neans for varying a
vol tage,"” and operates as recited in claim21l.

The Exam ner states that figure 3-1 of the Handbook shows

"a sem conductor device conprising: 'a bipolar transistor';
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and 'neans for biasing (Vo R. Vg and R))' including a 'nmeans
for varying (Vg and R;)', all connected and operating
simlarly as recited by Applicant” (EA3). This statenent is
conclusory and nmakes no attenpt to show how the circuit
operates as clained. Figure 3-1 is a general transistor
circuit show ng | eakage currents that can operate in all nodes
depending on the bias conditions. Because it is necessary to
provi de sone notivation to operate the circuit in a certain

way, this circuit is not an anticipation. See Inre MIIs,

916 F.2d 680, 682, 16 USPQRd 1430, 1432 (Fed. Gir. 1990)
("While Mathis' apparatus may be capable of being nodified to
run the way MIIs' apparatus is clained, there nust be a
suggestion or notivation in the reference to do so.").
Nevert hel ess, since figures 2-17 (page 42) and 9-5a (page 291)
show circuits for aval anche node operation, we anal yze these
circuits.

The Exami ner finds "[t]he fact that the reference teaches
t he exact operation presently clainmed, whether in the positive
or negative, can only be seen to be anticipation of the
invention" (EA6) and "the nere fact that this reference

teaches the 'latch-up' phenonenon can only be seen by one



Appeal No. 1997-3444
Appl i cation 08/ 268, 728

skilled in the art as a direct anticipation of the clained
i nvention, whether the reference suggests using such operation
or avoiding it" (EA6-7).

The fact that the transistor in the Handbook has a
"l at ch-up” region of operation is not sufficient evidence to
prove inherency of the specific operations in claim21.
First, the Exam ner has not shown the existence of "a boundary
poi nt between the second and third operation regions” in the
Handbook. It is not even apparent where the three regions
could be in the diagrans show ng the aval anche region, such as
figure 3-15, because the diagrans are not defined in terns of
Vee.

Second, the Exam ner has not shown how t he Handbook
anticipates the [imtation of "means for biasing .
i ncluding nmeans for varying a voltage applied to the base of
said bipolar transistor so that when V,. exceeds a
predeterm ned threshold and the voltage applied to the base of
the bipolar transistor is renoved by said neans for biasing,
the transistor is self-latched at the boundary between the
second and third operating regions to output fromthe base of

t he bipolar transistor an output voltage at a first |evel."

- 10 -
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The neans for biasing operates in a specifical manner: the
voltage is applied to the base and is then renoved, |eaving
the transistor self-latched (see Appellants' figures 8 and 9).
The biasing circuits of the Handbook do not renove the bi as,
as clainmed. The Exam ner has not shown that the transistor is
| at ched at the boundary between the second and third operating
regions, as defined in claim?2l; nmere |atching in the Handbook
is not sufficient to prove this condition. Further, the
[imtation requires the output to be at the base of the
transistor, which is not the case in the Handbook.

Third, the Exam ner has not shown how t he Handbook
anticipates the [imtation "so that when the vol tage applied
to the base of said bipolar transistor is such that V, is |ess
than said threshold and said applied voltage is then renoved
by said neans for biasing, the bipolar transistor operates in
said first operating region and outputs fromthe base an
out put voltage at a second |evel different than said first
level." Again, the biasing circuits in the Handbook do not
remove the bias and the output is not at the base of the

transistor. Also, the Exam ner has not shown that the
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transi stor operates in a first operating region, as that
regi on has been cl ai ned.

Fourth, Appellant argues that claim2l requires a
constant collector-emtter voltage V4 and the | atching action
in the Handbook does not take place at a constant V., (Br16).
The Exam ner disagrees (EA8). W interpret claim?2l to
require, by its consistent reference to "said positive
collector-emtter voltage Vg4 " the sane collector-emtter
vol tage V. be mai ntained upon varying Vg The latching in the
Handbook does not occur at a constant Vg  and, thus, it cannot
be found that the clainmed circuit operation is anticipated by
t he Handbook.

Because the Exami ner has failed to carry his burden of
proof to show inherency of the limtations of claim?21 in the
Handbook, the anticipation rejection of clains 21 and 35 is

rever sed

Tsukada
Appel I ants argue that Tsukada does not teach the biasing

means and operation recited in claim21 (Brl7).
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The Exami ner finds that Tsukada has a transistor and
means for biasing including a neans for varying "all connected
and operating simlarly as recited by Applicant” (EA3) and
contends that "all the regions of operation recited in the
clainms must inherently exist" (EA10).

The Exam ner fails to show how the neans for biasing,
means for varying a voltage, and the operations in claim2l
are inherent in the structure of Tsukada. The fact that the
transistor in the Tsukada is an aval anche transistor having a
"latch” nobde and is used as a nenory elenent is not, by
itself, sufficient to prove inherency of the specific
structure and operations in claim?2l. For exanple, the
Exam ner has not shown that Tsukada is inherently "self-
| at ched at the boundary between the second and third operating

regions," as clainmed, or that the second state is in "said
first operating region," as clained. Moreover, it is clear
that the nmenory states are stored in Tsukada at the collector
(transl ation, page 4) and not at the base, as clained.

Because the Exami ner has failed to carry his burden of

proof to show inherency of the limtations of claim2l in
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Tsukada, the anticipation rejection of clains 21, 22, and 35

is reversed.

Smth

The Examiner finds that Smth has a transistor and means
for biasing including a neans for varying "all connected and
operating simlarly as recited by Applicant” (EA4) and "t hat
since the transistor operation clainmed by Applicant is
i nherent to all bipolar transistors and since the reference
can utilize any reasonable biasing, clearly the circuit to
Sm th woul d have such operation” (EA4).

As di scussed in connection with the Handbook and Tsukada,
i nherency of the clainmed subject matter is not established by
a transistor and a bias circuit. W have reviewed Smth and
do not see how it inherently discloses the clained subject
matter. Mreover, the Exam ner's statenent about "reasonable
bi asi ng" suggests that the circuit is only "capable of" being
bi ased to operate as clained. This is inproper reasoning for

an anticipation rejection. See MIlIls, 916 F.2d at 682,

16 USPQRd at 1432. Because the Exam ner has failed to carry

hi s burden of proof to show inherency of the limtations of

- 14 -
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claim?21l in Smth, the anticipation rejection of clains 21-24

and 35 i s reversed.

Ando

The Examiner finds that Ando has a transistor and neans
for biasing including a neans for varying "all connected and
operating simlarly as recited by Applicant” (EA4) and "t hat
since the transistor operation clainmed by Applicant is
i nherent to all bipolar transistors and since the reference
can utilize any reasonable biasing, clearly the circuit to
Ando woul d have such operation"” (EA4).

As di scussed in connection with the Handbook and Tsukada,
i nherency of the clainmed subject matter is not established by
a transistor and a bias circuit. W have reviewed Ando and do
not see how it inherently discloses the clainmed subject
matter. Mreover, the Exam ner's statenent about "reasonable
bi asi ng" suggests that the circuit is only "capable of" being
bi ased to operate as clained. This is inproper reasoning for
an anticipation rejection. 1d. Because the Exam ner has

failed to carry his burden of proof to show i nherency of the
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limtations of claim21 in Ando, the anticipation rejection of

clains 21-23, 25-28, 30, 31, and 35 is reversed.

Mar

The Examiner finds that Mar has a transistor and neans
for biasing including a neans for varying "all connected and
operating simlarly as recited by Applicant” (EA4).

As di scussed in connection with the Handbook and Tsukada,
i nherency of the clainmed subject matter is not established by
a transistor and a bias circuit. W have reviewed Mar and do
not see how it inherently discloses the clainmed subject
matter. Because the Exam ner has failed to carry his burden
of proof to show inherency of the limtations of claim2l in
Ando, the anticipation rejection of clainms 21, 29, and 35 is

rever sed
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CONCLUSI ON

The rejections of clainms 21-31 and 35 are reversed.

REVERSED

KENNETH W HAI RSTON )
Adm ni strative Pat ent Judge )

BOARD OF PATENT

N N N N N N N N N N

LEE E. BARRETT APPEALS
Adm ni strative Patent Judge AND

| NTERFERENCES
LANCE LEONARD BARRY )

Adm ni strative Patent Judge
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